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(54) LITHIUM-NICKEL COMPOUND OXIDE FOR LITHIUM SECONDARY BATTERY POSITIVE ELECTRODE ACTIVE 
^SSSi!^ THEREOF AND LITHIUM SECONDARY BATTERY USING THE SAME 

(5 7) Abstract , .. . , . . . 

PROBLEM TO BE SOLVED: To provide a BtWum secondary battery possible to restrict the capacity deterioration 
and a rise of the internal resistance even in the case of storing the battery for a long time in the high charge rate 
condition, to provide a lithium-nickel compound oxide for the positive electrode active material capable of realizing 
such a lithium secondary battery, and to provide a simple manufacturing method thereof. 
SOLUTION: This lithium-nickel compound oxide has a basic composition expressed with LiNi02 and has the 
hexagonal system layered rock salt structure, and a part of the lithium site and a part of the nickel site ( s 
substituted with magnesium. A manufacturing method thereof contains a raw material solution adjusting process, a 
first hydroxide precipitation process, a second hydroxide precipitation process, and a burning process. 
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^©JittgiafliilfcW'r* y?VJ>=.v'rfr&8»itto 

[|fi#JS2] ffljSSLi.-. Nii-r. Mg., M,0« 

(M««^Ji*3«fct>*A i *^atfns-ffiw±, o< 

0<y, 0<x + y^0. 2, O^zSO. 3 5) 10 

ft. 

®<D U f->> A- •> 4r;Mt£»fk**:iEttigftKfc£tr 'J 

CIS^S 6 ] g*fflJ&tf LiNiOifftD, 
£©SttgJfi8lifi:&*fU Uf-*i**Mh©-ttfcJ:tf 

-v'nW'fh ©-as** 5 ? f •> athsis ft ft u f- 

Sffi5fed€rS 2 WB**»c»*IS-Sfc» 2 SS*«f»4: 
**n j Ftill«r«ia«7KiS}lHII«Ui:84:, 30 

®7;i/7!j y TkJgifcfcJ&KJ&S-itTsB 1 zKMWkftfctffttlS 
tfaan*»fkft*rHiilIi:* 

tuiam 1 j^k^ t msss 2 t ©ftw 1 , 

SitLTzm 2 7K»fk14J*«f 2 *»fbft*rffll 
miKm2 7K^k^i: , J^^Aft:^i: ; &^aL> *©*£ 4 C 

fkftfcffss&tfiefcfcSA/eft* y A-^nmm 
7 ] itutes?§ 1 zkmkftffi wie*** mzm 1 

11WB»27Wifk*#rlBxa«:, ffl&& l zktMkfttfBMS 
«ffl«J*-*A--y*il/«£Sfkft©»£2iffi. 5 
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[00 0 1] 

LTffl^£ft3y^A^-y7;i4l£K{k^£ 

[0 0 0 2] 

m^ais, ^yn^so/j^<ktm\ fflte«88, m« 
t, % y^A-#«^>w$i*£ftT</^o cookie 

W&T'&ZZ. fctfB#Stl*. WK, *«&©rt8WfiJri© 

uj-rcfc^-e*, fro, sn#ifflT»*t4***^E«"f « 

OftSWtt^ A» T*^ Set WM4«0— ^) t * 

So siffiT'tt, n i , c o^i^Tt^^-rsiittSis 

[0 0 0 3] 

§ u f">i*ii»*a«^SKki4j^e. u f-f A*<B»Lft 
c © c t *v ±ia u f - ^ a - * a rt 

) t\ ?cffl««lT'S^K{SSbTtrtaPffifi : i©±#^'>^ 
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[0 0 0 4] 

$tfL i N i 0*T?&9» Atfft&OJlttSlMUifcW 10 

mam* s#58w© ij a- •> ^t^iHkftii, £ 
Hk_n 

R3m 

^T, 3a"9->f htt'Jf-SAIMh*, 3b+MHi- 
>> A 4:- «y fr/M^tt* tiKSKJUBIK MA,7£#3SH**B 

T*li, iESirg^MT'&SU^^A-^^^Hfia^kl*!^ 
U^A+M'h ©£<«£!£?££& 9, ^ 

a- -y^;i,©-»tf u^aim hic®ws-?%tmiz> 30 

[0 0 0 5] *»WOUf-'>A-y^Wt<fWk*«» 
giO^t^L i N i O^g^ffllSfcU ^©'J?-? 
AIM h ©-»£<£#-•? fr/Vtf-'f HO— aWTy^f 
^Atl^nfcOTfeS. CCT% U^A+Mh© 
-&fcvy*^Aff#tt1-3c 4C 
•9, 'Jf-^A+M hte#a"i"4vy*5">Att, 

- <y * )\,<D&9l*to1>f t***-** 1 ^ ^ 

A^«L/cmiT*©--yy;KD'Jf-«?A+)--r h'vD^ 
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#ft14©a#ft::&Wt**j£1"3£fctf"?2 3o $ 

fc, *^©Uf-^Ar^«m«. ±fg*fPJ!©y^ 

;Mt£lW kfe^m@?S^S m SA/cflMW s c t k * 

in©±fl#*ra2ft> «#Mfc©&»&-#«^=S: 

[0 0 0 6] ££tc, ±8e*f8B^©U^^A^-y^^ 

i/^V *ISf8©KiI#£fc: .fcftfcffg^cgijl-f 3d 
T*5o -T&fc^ #f8fP3©y*9A-y*MI£IWb 
%©8!ii;fiffitt* -yfrjUfcHK 

S fc > aw l gl i: Ml 2 0 fczkiSffli ©- 
77 fc, &7;l/7by7k^$t£SJS£-eT8i l I^WcWk 

tfmitzm 1 TKKfkftwwxei:, imes 1 ^Kisfk^ 
%»»«-&fcsg 1 *iwbft#tt*fc» 1 js^tkjs 

i: huIE^ 2 jgfczKiSiK ©ffi?7 1 , 3& 7 )lt> U 7j<^?S 

* tts£©HH * >©7»kfe fc *<«*fb l fc» 2 ?m 

#Hm*T«LT U^^A- -y ^;V^^<k^^t#S 
«H«l8i:*^A,T?«ri6Sn* 0 *^©'J^^A-«y 
^;Wi-a-^k^©Sji?aStt> * 1 7K^fk^«TtHXg, 
$ 2 7k»k««rffliet^^ 2 SIBfctfttTSB 2 7]<^{k 
ft, o$ t)-'y^7i/*3<fcO'-7>'73>^#ty^o7KK{k^i 

Jft*^«y»iJR»*»*fc» v^s/^AJ&H^^-yi: 

r: -y *tf^> ^y%^ty«^7K»{k1** 2 SKfc 

7K^k^B^t^1"i>c:^*' t5 I^i;^i lo t^x, 

fiStf 5f£ltT% •J^^A+f'-r h ©-W43 J: If- -y4r;Utf 
h ©-gp*<v y ^ ^ AT'H^!^ nfc |J ^ ^ A^i >y ^ 

L < WW? S*V -tttc U f-!r A- >y ^ ;Hfi^lWt«l« 

jt*WLT^So *«w©»s*ttT«:, -%ffi?<om 
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ft i> ^i*--y ^/l/^£g?fb$!i^#S c £tf T*t 

So 

[00 0 7] 

[fgfj8©IIK§©^ig] WTK, ^O'Jf^A-M 

[0 0 0 8] <U^">A-v5r;l/a^lMk*> 
yf-tfi»-'yy;M*^<fcW4, »*»^L i N i 0 

9 j t«> ^©i^s-c&sftsfflJS©^©^*"?* 

<, JgiWIififcfcttSL i> Ni, 0©&1M h©-£P 

h©-gpfc-7^v"^^#ffi-rnff <fc<, h© 

(i 4 1 \ 'J f - •> 2»- v ;l/«£BKfctofc: tsnav^ 
S"}A©fitf^</^ TcttB^C&tt&y^A^M 
>y y;b©£ft*ffl»J-r SSb»tt*2 < ft Stf* 
gM&fcD©SJc«£*«^£<ft5tiftfcS3<> 

igrsnsv^s/^AM^av^fc, 30 
ft 9* «m»rtgRjaJn©±f^s£^<&3 0 WAtf, 

^^©Uf-^A-v^^n^k^iiitT, fij£3L 

£ (x + y) (i, 0<x + y^0. 2 fctSC fc^SS 
LV\ ft*, 0<x/rO0<yT**«. ttiB»*J^W 
0. 2^5i:> ^©#jlft$effl©&©i:J±$<LT, 
SmSfltf'h^KftSfr^T'&^o x + y^0. 1 i:T 

@l%j:t)MU ffi^©fWgtfi©±fl ; &cfc9'J^< 
•rSCfc*#«Lfclt&K:tt» 0. 0 \ Sx + y£tZ> 
a^lSU\ 0. 0 8<x + y fcf StiOffilT' 

[0009] &©£js{«-eswi-r**^ *5tnf3#©£i* a 
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s ?n v">i,©s«, u f - •> a- y^a^wbttf 

(&^*5/tfA©S*Mf*Tt>&l: % . Uf 1 

y^-MM M±&l£-£©f'JaT'V?"*i/^AK 
'>ftt^I^c«, 'J ^IVM Mc#£1"3 

£tt±£*i£fcfts- -*r, #$n5vy^s/^A©a 

A©«l«iJ£W:£3:D£<b&-*\ ±32*J^«:*«pTS. 

c©cfc*#*-rsfc, ±E«ijE«Ta*ti*t©*a 
ffl-ra«^ asswoxoffiu yf-tf aim 
h*B»"rs^^*>^A©»j^tt, o. oi^x^ 
o. 0 2 5fc-r*iifctfasu\i 
y©fs> rftfr^-y^t^ h£fi&^&^**^ 

2»©t"J£W:* 0<y^0. I 9fc1"3CfctfB£l>V\, 

cfc-SS&I'J-a-Wu «*tf, Uf->A-'y^r;Wt^Hfk14J 
©<8jI£R i e t v e 1 d Sic £ 0 ft?tf %>£t X*J$.&> 
&Z.ttfX%%o R i e t v e 1 dSte, XfcEHfTHflS 
©*@Jffft2 etc&ttSIM®^ €-r;l/«ii*^© 
W-W9iUtW-Brt" 5 <fc 5 fc, S'h~ Sffifc <£oT 

a, w?««, »ajSH?%^-r5t©T**5o *wm 

»T'li, ^tc^Sg^T?^^, ±I2R ietveldS 

fc<fc*i»«fis**affl"r*t>©i:-r*. 

[0 0 10] ±iafflJ3t^L i ,-. N i Mg., M, O 
jfcfcltSMli, «^H*3«fetfA i*^jitfns-ffi 

w±T-fe o . iin6©-aw±T««i«nfc»fli**ffl 

UTfe«fc<> SfcM^Stlftl^ (z = 0) 
bTfe«fcV\ "J ^->A->y ^;l/^^k^©^H B 9 ^ji© 

« % - >yy;i/+i--r h©-^M-e«sisnfc8i«%Sffl 

^{cPi^$ni>t©t s ttftl/^\ 0<z^0. 35i:-r 
Jx--aSft^h£<ft3fre>i?;iD3o z^o. 2t 
{b*©« ft«Jfi©ft Sfk J f»J»SStt©iRi±*©«i** * 

6, 0. 1 5Sz t-r-SCt^HSLV^o 0. 2^zt 

{b^©£JM8££££<bStf5tv^ffi£fre>s Co, 
M n W©7C^^8S»? Ufc t ©«:e^7C^M i:f S c -k 
^T'tSo ft^T't, Cotctt, 7t^g^til<fe5SSf6 
) T^ffl^--S>ti:ttc, Li (Co, Ni) 0»«£B}S 
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cft*3*f*il£» BlftTcSRMHic o 

)m&mtm<DMm&wzftoftMfcfo*® i ^ **** 
co**i;Aiopi7ai5*Wft7ai6Mtufe«a io 

i^Lii- Ni.-rx Mg..» C On A 1 « ChX'St^flS 

.tossu^©^**. £©«£» co ©amu 

£(zl)fct0. l^zlSO. 2 5fc-rscfc*<asb 
U\, COffjMBHOtOKit^ zl<0. l©*!^ 

ttffi©»Xt£tf m»T*li& < > 0 • 2 5 < z l©t§£« 

&V>„ g-fe, A l©W*«a (z2) ttO. 00 1^z2 

<o. i sfc-racfc^flsu^. d©&?;iiBB©k£> 20 

tett/^ z2<0. OOlOl^tt, ££14fcttLTft 
^?9]f|jW#£ftfc<*9» 0. I5<z2©i§£ti> 

[0011] iaLtcJ;^^ vz-VL-v'r 

muz nx i^s. *aw#3wai t fc t c 5 k * ni£> 

U ^ A - ^Wtf «tt*r ?> c i: (c <fc 0 , *©-&«- 

«©*•# «t u *©# u 2»-*«a©£*tf ® 
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fcOfc©*«ffir*Cfctffli:U\, -fctt^oWtt 

ttg-efeo, (s em) 

T ©fit? ©tfrfSfc^iSL fc fl^jfffl -T § © i: f a . 
[0 0 12] <U*-*ix->y4rrt/*a»fcto0«iftfj 

ffiK^oTlBfifclliJft'rSCktfTf**. -r^*5*,*f8 
rgjgiiSXS, m 1 TkiMfctoflrtHia, SB 2 ?K^f b1*«r 

[0013] ( 1 ) )^^7K^?SPiiXS 

>r * > -r s ^%#tyiB 2 jhs**k 2 li 

y ^ > ^ As Mit^ y% > >> mffl^s ctifiX' 

^, ^©TkJSiiOttfl^KStt****^^* * lfli 
tfJ;i,>o n-y-!r;l/+H'h©-g|5=&3M;l/hT*S 

*©*»»«- -v * > ^ ^©7Krt?S 14 

©-SB£7^5-^ATB}fi!T?>l§£Kti, 7;U5-^ 
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29mt,maa\i\ Has nsy 
ivmsmtm^ *hk * < t a £ ^ o 

fi©*iS«©tf1£TlH»LTt>«fcv\, S-ftfcS 
$ ft 5 tc^ S ft) £ t S 'J f - •> A- -y * MI £SHb^© 

^•?fij£fr£> ^©^©illttf o. i~2M£&3<fc9 

[0014] (2) ig 1 7kiifbft«Taxe 

*ISH\ linEI8»7k»«IIHXST?IW!bfc»l«fi 
7]<^fc^2JS^7j<@?Si:co-^i:> 1*7/1/* 
k*as**TJB i *!Wb«i*«fW«^sx8-efeao 
±12 2 o© JSM3Mci8«©-:£ t EJ6 £ * S $ 7 ;!/ £ U 7K 
iSSteLTtt. zkSHb-fhy TkSHbAU? 

afftfcf, ymit-f b V t> Ljmi&Zft^ZZ- £ft^% 

5 Mtiioiiioto^fflf a c twas LV\ * 
fc» as«opHfi*n«'r**i^fctt, pHsassjfc 

fflftfcfeWW— j5£&7)lXV7\<.ffiffi.£<DKfolZ, Z<D 

©*jgft;£*ft€ftE^^2t»^s^fc«fc9> Rjs* 

{bfo©tffflRJS*^-fcfr3 E*4*iSiKfc3& 
7/P* 'J zkiSifcfc ©EJSfcfllft LTfif ^ C £ WMS. L 

KDpHl, RJSHS*©*fttt* £fifc£ft*£ 1 7j<l! 

m^rdbicmMm^tmix^o mz.ti, rjs$©ph 
<, ^©fiii, i o~i 2fcraci:^as u\ c© 

P Hffi*»lfi-rai:i:fc<fc9, tfp.ft^U^^A^-v^ 

0tyctepH{@$: 1 0~ 1 lgJtfcf 

Sfc, Rf&SStt> a*4R*Sa«%»*fe»» 2 0- 

6 0"Ci:-rsci:^M* U\. ft*s. 1 *8ftfbtti 
littSS^IiiLT'ff^ft^o 09*.tf» ^ifcHfofcttBU 

L > ffifrmzft i c i: £ «t 0 & c t # T* f 

5o #XgfcfcttSR£iS 3 &*©*a:3S2 7.kl&{b 
fcffitiilg©!! l *Wtmftf&M£ LTffl^Tfei^. 
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[0 0 15] *xmX'&7)Vi]V7Y.®WL£fofo~£^Z>& 
WVmmt. ±ESB l ^7K?§fSfcJ;0 : ^2^^7K?gffi 
©-^T'&fttf. ^©^?>i:RtS£tfTt>Ja\ f#6 

*X®X*l$m l JS«7]<}SKt3S7;U* U7k»*i:*Sl5 

m^^Jl b£tfl l JfC*4i: l H^7K^i:®7;l/* 
U7k»«i:*E*S«"ttfc*^fcU:^ *B 1 zMMbftti-y 
y>l/fcaM;l/hfc©lg£*ll{btt (JiTF* TNi-Co 
*I£7k$HbfeJ fc^-fo ) t^§ 0 . 

[0 0 16] (3) S27k»{k1*«TUlie 

*iitt, tufBS i ymitmtaxmxm intern i ?j< 

?Ki:*RjS«*T, ^i7l<^{btifcm2TOc^$ft?> 
^cdH^ * y©7j<gHb!te) A^<k LfcSB 2 im^Wt 
tf\tii-$-£&T.mx*3o%>o ^l7;^*U7K^i:bT^i^ X 

f$©fWii, »7;l/*UzK»?KtOR(Ettx *©SlEJB 
^A^CfSg^^ftStfDT'fi^V^o ^fe, m2 7k^fb^ 
©ffittJJSfS^-^fT^fctoK:, 1 7k$Hb$3ft«i: 
Jgfi7k»ati:»77i/* U zkffiJKfcoSJS^ll^bTh^ 

L.Ti'»SRlS}SOpHfii, EJ£3aK«50*fl ; tt±ES l 

*nfb**fai8K*i;TBaisBt'rfttfj;''\ *xs 

0 T*#fHl^fi8«ftSS2*B!{bfttt» itufaif 1 7j<^fb«!lfiT 
ttix@Ti#?)ft7cm l zk»ffcttfc»2flt»lcd*ft** 

©^ * ymm.\m £ tmsit l t © t*& s c o $ 

* y©7klMk*««f*» tr> wstf bfc7K^{b ! fei 
fcftoTM. ^J^tfs S l zKWMMrliilSTN Si 

fc9H7n/*y2kJS«fcass*a. 

i/ *J LteSJSfflSJ ;b 5 - V 2 £ LfcS 2 ffi 

10 $4?J<?8i& ii S 1 7j<^{bt!3 t^Ni-Co «£7klHb«J 
©»»»fc3fi7;l/* 'J 7j<m?lS^ ; g:RJS^ -t+fctl^tcii, 
S2*IS{b«H4--y^7K ^v^l/h, *> 
J: 07 ;b 5 - V htfm-Sit L fc*^*HHt«l ( WT, 

rN i -c o-Mg-A lffl^zkSfbftj £%-?o ) t 

=&5 0 *t5, $2*»fbto& J ?littlKfti:L.T?#&ft3 
[0 0 17] (4) flltflg 

50 m<kM£v?'yut£Vs£ZM&^ z<om£Vi>z&% 
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^mfn^mm i-x y ^7i»x «y $r;MMr»ffc»*#* 

1ST**. yf-^k^fcLTti, *»{tUf-»> 

So ttfc, EfSttjWe^fci/>S3Afr&*WkU**i» 
*B^ac fctffl* uv\ SB 2 #»fc*i: 'J f-tf-Mfcfc 
«afcii, gwfc-rsu^^i^-'y^^tfi^kliioia* 

Ni, T , Mg». y M.0iT?*«n*Uf->i*-y^i'1t 

ftlMktt^Silf Li : (Ni+Mg + 

m) # t/WkT'BS i •• i fc&s^attia^fc^ntfj: io 

o °cw± iooo °axT tt i> t fc tfss u\ 
g#7 0 0X*»T?fcSfc, Ej£*9fca , fcJMr£ - f, IS 
B B H 14AMft< &Sfre>T?&S. 1 0 0 0°C£jg;i 

St, &?Sffi©y^7A#;tf7fkL, EJ&^©*£* 

5©{cft#fcB#faT*&ntfJ:<> 1 2-1 2 0l$R3©fB 

[ooi8] < 'j f - * ju~wm> ±ae*?8«i© 

J; tf tiffin c©iE«fcfM^©Wfci*BSft**'< 
»{k»*fflv>*. ftfc* #3818© U^A^y 

£$ikiw#ft-rSo LftiST, *ne>© 1 ssies 

^S^LTfflt/^t©^$>oTtcfc<, 2@W 
±^:il^-LTfflV ,,; 5>t©T'feoTt c kV^ #58 
HJ3© 'J 7 ■> 2>- -y *riWg&mtfo t BEfc&*P©IEffi}£ttl 

T* #'Jrh77;l/*oxfUy, tf'J 7-y{bex'J7 
X 7>y^=fAH©#7-y^Bi. &)7u\£\sV. # 
yx^U7f?©f&^S^fflHi*ffl^*£ C 
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CfctfT'tSo 

[ooi9] iEH£*np]£-e3ftfitev &m x )*vu 

iJt^A££3?£\ v'-h^lcLTx 

fcbTli, ^J&fcSW±AjS©E8K 7x/-;«f 

©*rawk£i«&Ktk a-*x«©»ttf*tf*tf&ft 

"Hi # U 7 <y fkVf- U r >#©^7 -y fgHJflg^ »Mt 

-^-h, 7ntfby*-#'^-h, 7p«f-;l/*-^ 

7-thxhU;k x.*y* f f7tFa77 

7, mV7>> li{b^f-U7^F©lfflS7£t4cnP. 
©2aw±©?S!fi*fflv^Sc:i:*<T?#«o »W2 

*7*£i:S Li K LiClO., L i AsF>< Li 
BFu Li PFi^^SttmS. ±12 

■t ^ u- ^ * j; cf ffi&wm. t v ^ ffijsic ft * t , # y 

■xfuy*+i' oW^i^'J^-t L i C 1 0^ 
^LiN (C F.i S 0 2 ) z^y^AtM^rffifflLfcigj 

j»ffi*jJ? 'J 7^7 U u- h U ;W5©H#K^v h U ^ 7 
^ h 7 <y ^«"&fc7*;I/«*¥R*ffl^S c i: t T*t So 
[0 0 2 0] U±©t,©*»6«BR«tiaUf">i*-*« 

a/?©t,©i:-rscfc^-et%. v^-rn©^*ss« 

T, c©*«i**I^K«»jKi: ttc«^7-7tcmffl 
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(54) LITHIUM-NICKEL COMPOUND OXIDE FOR LITHIUM SECONDARY BATTERY POSITIVE ELECTRODE ACTIVE 
MATERIAL, MANUFACTURING METHOD THEREOF AND LITHIUM SECONDARY BATTERY USING THE SAME 

(57)Abstract . , . . 

PROBLEM TO BE SOLVED: To provide a lithium secondary battery possible to restrict the capacity deterioration 
and a rise of the internal resistance even in the case of storing the battery for a long time in the high charge rate 
condition, to provide a lithium-nickel compound oxide for the positive electrode active material capable of realizing 
such a lithium secondary battery, and to provide a simple manufacturing method thereof. 
SOLUTION: This lithium-nickel compound oxide has a basic composition expressed with LiNi02 and has the 
hexagonal system layered rock salt structure, and a part of the lithium site and a part of the nickel site is 
substituted with magnesium. A manufacturing method thereof contains a raw material solution adjusting process, a 
first hydroxide precipitation process, a second hydroxide precipitation process, and a burning process. 



